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Abstract. We present 30 new nearby (d < 30 pc) red dwarf candidates, with estimated spectral types M6 to M8. 
26 were directly selected from the DENIS database, and another 4 were first extracted from the LHS catalogue 
and cross-identified with a DENIS counterpart. Their proper motions were measured on the MAMA measuring 
machine from plates spanning 13 to 48 years, and are larger than 0.l"yr~^, ruling out the possibility that they 
are giants. Their distances were estimated from the DENIS colours and IR colour-magnitude relations and range 
between 15 and 30 pc. 
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1. Introduction 

Much of our understanding of stellar astronomy rests 
upon the nearest stars. As individual objects they are the 
brightest and hence best studied examples of their spec- 
tral type, and their trigonometric parallaxes can be mea- 
sured accurately, although with significant effort. The so- 
lar neighbourhood sample also provides deep insight into 
the nature of our Galaxy's components, through studies of 
its stellar luminosity and mass functions, its kinematics, 
chemical composition, and multiplicity statistics. 

Perhaps surprisingly, this sample is still incomplete, 
even very close to the Sun, as illustrated by the recent 
discoveries of three new stars with d < 6 pc (Henry et al. 
1997| ; Delfosse et al. ^00 1| ; Scholz et al. |200l| ). ^From a 
comparison of the observed star densities within 5 and 
10 parsecs, Henry et al. (1997) estimate that approx- 
imately 130 systems are missing from the 10 pc sam- 
ple. Most of these missing stars are red M dwarfs, with 
B-V > 1.70 (Gliese et al. 
south of declination —30° 



1986), and the deficit is largest 
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For the most part the known members of the so- 
lar neighbourhood have been selected within the avail- 
able catalogues of trigonometric parallaxes, though some 
significant fraction is still included on the basis of pho- 
tometric or spec t rosco pic distances (Gliese 1956| ; Gliese 
& Jahreifi [l979| , |l99l| ). However, for at least the last 
fifty years, parallax programs have selected their targets 
for a good part from proper motion catalogues, such as 
the Cincinnati catalogu es (Po rter et al. 191^, 193C), the 



Luyten cata logues (LFT |1955| ; LTT |l957i p96l| ; LHS 



1979 



NLTT 1980) or the Lowell catalogues (Giclas et al. 



1971 



1978). This leads to a proper motion bias of the resulting 



sample, at least for the faint end. To date even the smaller 
LHS catalogue has been incompletely foUowed-up, and the 
Luyten catalogues therefore contain many unrecognized 



nearby stars (e.g. Scholz et al. 2001, for an extreme exam- 
ple). Several groups are working to identify them (Henry 
et al. |1997| ; Gizis & Reid |1997| ; Jahreil3 et al. |200l| ). One 
limitation to these efforts is the much brighter limiting 
magnitude of the proper motion catalogues south of dec- 
lination —33° (e.g. Scholz et al. 2001, for a recent discus- 



sion) , where a much larger fraction of the solar neighbour- 
hood stars is currently missing. 
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I-J 


Spectral type 


Mi 




2.0 


M5.5 - M6 


11.5 


250 pc 


2.5 


M6.5 - M7 


12.9 


130 pc 


3.0 


M8 


14.0 


80 pc 



Table 1. Typical detection limiting distances (Diim) for 
M dwarfs with colour 2.0 < I-J < 3.0 in t he DE NIS sur- 
vey. The spectral types are from Leggett ( |1992D and the 
absolute magnitude is taken from Figure |l|. 



The recent near-infrared sky surveys, DENIS and 
2MASS, represent a powerful alternative tool to identify 
these faint and cool nearby stars. Candidates are first se- 
lected on simple colour and photometric distance crite- 
ria, producing an initial list that also contains many gi- 
ants, and potentially some pre-main-sequence stars. At 
low galactic latitudes it would also include many red- 
dened distant stars. In a second step these contaminat- 
ing populations need to be rejected, through either (1) 
a systematic spectroscopic follow up (Gizis et al. 2000] ), 
or (2) proper motion selection (distant giants have very 
small proper motions), or (3) more accurate multi-colour 
photometry than available from the surveys. Systematic 
spectroscopy is clearly the cleanest approach, and does not 
reject the few nearby star that, like Gl 710 for instance, 
have small proper motions. Proper motion selection on 
the other hand is cheap and effective, but it obviously 
does nothing to correct for the proper motion bias of the 
present nearby star catalogues. 

We are using here the DENIS near infrared sky survey 
to identify possible very-low-mass stars within 30 parsecs. 
We conservatively adopt a distance cutoff slightly larger 
than the 25 pc limit of the Catalogue of Nearby Stars 
of Gliese and JahreiB (CNS3, |l99l| ), to avoid losing bona- 
fide d < 25 pc stars from imprecise photometric distances. 
One initial result of this effort was the discovery of an M9 
dwarf at a spectroscopic distance of only 4 pc, DENIS- 



P J104814.7-395606.1 (Delfosse et al. gOOl|). In this paper 
we present 26 nearby red dwarf candidates, selected with 
I-J > 2.0 (M6 or later) in the DENIS database and with 
a proper motion larger than 0.1"yr^^. 13 of these are new, 
and another 13 were known as high-PM objects but had 
not been characterized further. Four additional candidates 
were first selected from the southern part of the LHS cat- 
alogue and then identified with DENIS counterparts. 

Sect. 2 reviews the sample selection, and Sect. 3 
presents the photographic photometry and the proper mo- 
tion measurements. We discuss the results in Sect. 4 and 
summarize in Sect. 5. 

2. Sample selection 

2.1. DENIS observations 

The DEep Near-Infr ared S urvey (DENIS) is a southern 
sky survey (Epchtein 1997 ), which will provide full cover- 
age of the southern hemisphere in two near-infrared bands 



This poper empirical relation 
Baroffe et ol., (1998) theoretical trock 




Fig. 1. Ml : I — J HR diagra m for M dwarfs with k nown 
distances (from Leggett 1992 and Tinney et al. 1995). Our 
empirical polynomial fit and the 3 Gyr model of Baraffe 
et al. ( 1998| ) for a solar metalicity are overlaid. 



(J and Kg) and one optical band (I). DENIS observa- 
tions are carried out on the ESO Im telescope at La Silla. 
Dichroic beam splitters separate the three channels, and 
a focal reducing optics provide scales of 3" per pixel on 
the 256x256 NICM0S3 arrays used for the two infrared 
channels, and 1" per pixel on the 1024x1024 Tektronix 
CCD detector of the I channel. 

The image data were processed with the stan- 
dard DENIS software pipeline (Borsenberger 1997, 
Borsenberger et al., in preparation) at the Paris Data 
Analysis Center (PDAC). The thermal background pro- 
duced by the instrument and the sky emission is de- 
rived from a local clipped mean along the strip. Flat- 
field corrections are derived from observation of the sun- 
rise sky. Source extraction and photometry are performed 
at PDAC, using a space- varying kernel algorithm (Alard 
^000 ). The astrometry of the individual DENIS frames is 
referenced to the USNO-A2.0 catalogue, whose ~ 1" ac- 
curacy therefore determines the absolute precision of the 
DENIS positions. 

With a 100% completeness level at I~18.0, J~16.0 and 
Ks r^l3.0, the DENIS survey is sensitive to M dwarfs out 
to large distances (Table |^), well beyond the 25 pc limit 
of the CNS3 ( |l99lD . In this part of the HR diagram the 
I— J (or alternately I— K) colour index is an excellent spec- 
tral type and luminosity estimator (Leggett 1992). The 
DENIS data therefore provide immediate identification of 
M dwarf candidates from I— J > 1.0, and, under the as- 
sumption that they are indeed dwarfs, a good estimate of 
their distance through colour-magnitude relations. Color- 
magnitude relations have yet to be established for the na- 
tive DENIS photometric system, and we therefore resort 
to a relation in the standard Cousins-CIT system to de- 
rive distances for red stars in the DENIS database. A pre- 
liminary comparison of the two photometric systems for 
very late M dwarfs shows differences of '^0.1 mag between 
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Table 2. Position and observation information for the 30 new nearby star candidates 
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Objects selected from LHS ini tially 
Already listed by Gizis et al. (2000) 

Columns 1 & 2: Object name in the DENIS data base and other identification if available. 
Columns 3, 4 & 5: DENIS Position with respect to equinox J2000 at DENIS epoch. 
Columns 6 & 7: Number of position observations and time baseline. 



the K bands, of slightly less than 0.05 mag between the 
J bands, and below 0.05 mag between the two I bands 
(Delfosse IQQTbj ). We therefore choose to determine dis- 
tances from the (I— J , Mj) relation, which is least affected 
by the neglected colour terms, and note that systematic 
errors from adopting the Cousins-CIT relation arc much 
smaller than the intrinsic dispersion of that relation. The 
two anal ytic ( I— J , Mi) rela tions in the literature, from 
Leggett ( 1992 ) and Tinney ( 1993 ), respectively concen- 
trate on early and late M dwarfs. For consistency across 
the M spectral class (and for convenience) , we therefore fit- 
ted a polynomial relation to the photometric and trigono- 
metric data of Leggett ( |l992 ), Tinney ( 1993 ) and Tinney 
e taL (|l995 ) , addi ng so me photometry from Alonso et al. 
( |1996D and Weis (|1993| ). Figure |^ shows the resulting re- 



lation, 

Ml = 4.97 - 4.76(1 - J) + 10.03(1 - J)^ 
-1-0.53(1 - J)^ 



4.07(1- J)^ 



(1) 



valid for 1.0 <I-J< 3.0 

and demonstrates its fa ir agr eement with the theoret- 
ical track of Baraffe et al. (|l99SD . The new polynomial fit 
complements the (I— K , Mk) relation derived by Tinney 



et al. ( |1995| ) for the same spectral type range. 

With the above Color-Magnitude relation as tool, we 
have searched the first 2110 squares degrees processed by 
PDAC (Figure ^) for new members of the solar neigh- 
bourhood. We select aU DENIS sources with |6ii| > 30° 
that ha ve the I— J colour of an M dwarf (1.0 <I— J< 3.0; 
Leggett 1992| ). We then compute their photometric dis- 
tance (Dphot) from the DENIS photometry and the above 
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Table 3. 34 red DENIS stars with /i < 0.1"yr~^, not kept for further investigation in the present paper 
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54 



Columns 1: Object name. 

Columns 2, 3 & 4: DENIS Position with respect to equinox J2000 at DENIS epoch. 
Columns 5, 6 & 7: DENIS I-magnitude and colours. 



polynomial colour-magnitude relations, and retain those 
with Dphot < 30 pc. In the present paper we focus on 
the 2.0 < I-J < 3.0 range, or spectral types of approx- 
imately M6 to M8. Bluer nearby M dwarfs are brighter 
and hence less likely to have been overlooked. At present 
we therefore give them a lower priority. Redder ones, like 

|200ll ) 



are 



DENIS-P J104814.7-395606.1 (Delfosse et al. 
addressed by the DENIS Brown Dwarf program (Delfosse 
et al., in preparation). 

These criteria are met by 60 objects (Table ||, 13 
of which are listed in proper motion catalogues but had 
no distance estimate (except WT 792, discussed below). 
At that stage the sample is a mix of distant giants and 
nearby dwarfs, which cannot be completely separated us- 
ing the DENIS photometry alone: the dwarf and giant se- 



quences are distinct in the DENIS I— J/J— K colour-colour 
diagram, but not sufficiently separated to distinguish the 
two classes with 100% completeness and reliability. 



2.2. Additional candidates from the LHS catalogue 



We additionally browsed the LHS catalogue (Luyten 1979) 
for objects that match the colour and photometric dis- 
tance criteria, but which had been missed because of our 
galactic latitude cutoff, or whose DENIS observations had 
not yet been entered in the database. To narrow down 
that search, we looked for unambiguous DENIS identifi- 
cations to southern LHS stars matching BLuyton > 16.0, 
RLuyton > 15.0, and BLuyton -RLuytcn > 1-5, and then ap- 
plied the colour and photometric distance cutoffs. This 
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Table 4. Proper motion of the 30 Nearby Star candidates 



MO M2 M3 M4 M5.5 M6 



M7 



M8 



1.5 



DENIS Name 


["yr-^] 


["yr^'l 


/itotal 

["yr-'] 


/w 

r~L/ vv 
\/l — ll 

[ yi ] 






J0004575- 


170937* 




— U.Ull 


c\ ^ AC< 
U.14D 




J0013466- 


045736 


1 n KQA 


— U.lOo 


U.DU4 


U.Dly 


J0019275- 


362015* 


1 n 1 c:o 


n no7 


U.loU 




J0041353- 


562112* 


1 n 1 oi 


— U.Ud4 


n 1 Q7 
U.io ( 




J0145434- 


372959* 


1 n /I O/i 


— U.llo 


n /I /in 
U.44U 




J0253444- 


795913* 


1 fl 07/1 
+U.U / 4 


+U.U0I 


n 1 1 n 




J0312251+002158* 


1 n 1 TQ 


— U.Uzo 


n 1 7^i 
U.i ( D 




J0324268- 


772705* 


1 n 0Q7' 


1 n 1 Q/1 


U.o41 




J0413398- 


270428 


-i-U.zo4 


—U.Uzo 


U.zoO 


U.zoU 


J0602542- 


091503 


1 n 1 70 


— U.DiD 


U.Doy 


U.dUo 


J0848189- 


201911 


-i~U.o4z 


— U.Oyo 


U.DoO 


U.Doo 


J1003191- 


010507 


n /107 


H-U.UOD 


U.OUU 


n /I01 
U.4yi 


J1136409- 


075511 


n 1 71 
— U.i ( i 


+U.i44 


n 00/1 
U.zz4 


n ooQ 
U.zzo 


J1216101- 


112609 


1 n ri/i 1 
+U.U41 


— u.ziy 


n OOQ 
U.zzo 


n 01 
U.ziz 


J1223562- 


275746 


— l.zoy 


1 n QOQ 

+U.OZO 


1 osri 
l.zoU 


1 OOQ 

l.zyo 


J1236153- 


310646 


1 n 1 i^i 
+U.1D1 


— U.Uoo 


n 1 Qi 
U.lol 


n 1 01 
U.lyl 


J1357149- 


143852* 


— U.oOO 


1 n noQ 
H-U.Uzo 


U.oOu 




J1406493- 


301828 


— U.oOO 


— U.Uoy 


U.oO ( 


n Qi /I 
U.0I4 


J1412069- 


041348 


+0.292 


-0.152 


0.329 


0.342 


J1553251- 


044741* 


-0.034 


-0.121 


0.126 




J1614252- 


025100 


+0.003 


+0.367 


0.367 


0.401 


J2002134- 


542555* 


+0.060 


-0.364 


0.369 




J2049527- 


171608 


+0.303 


-0.102 


0.320 


0.305 


J2107247- 


335733* 


+0.344 


-0.367 


0.503 




J2134222- 


431610 


+0.142 


-0.792 


0.804 


0.785 


J2202112- 


110945 


+0.137 


-0.182 


0.228 


0.210 


J2213504- 


634210 


+0.140 


+0.166 


0.217 


0.195 


J2331217- 


274949* 


+0.087 


+0.738 


0.744 




J2333405- 


213353 


+0.682 


-0.336 


0.761 


0.794 


J2353594- 


083331* 


-0.039 


-0.367 


0.369 





Not previously known as a high proper motion star 
Columns 2, 3 & 4: /Xq, Ati, Mtotai our measurement, in arc- 
sec.yr"^. 

Columns 5: Literature total prop er mo tion, from Luyten 
([1979|, |1980|) or Wroblewski et al. (|l994|) when available. 



identified 4 additional candidates: LHS 1810, 2049, 2859 
and 5165, which are added in the Tables. 

3. Proper motions and B, R photometry 

As an initial step towards rejecting giants, we determine 
the proper motion of the candidates from a comparison 
of the DENIS position with archival Schmidt plates dig- 
itized on the MAMA microdensitometer. Objects fainter 
than R = 10 with a proper motion ^, > 0.1"yr~^ must 
be dwarfs: a red giant with such an apparent magnitude 
and proper motion would have a very large and improb- 
able space velocity (> 1000 km/ s), m uch larger than the 
Galactic escape speed (Meillon 1999 ). Conversely, some 



small fraction of the nearby dwarfs must have proper mo- 
tions below our cutoff. To estimate that proportion, we 
counted the fraction of the stars within 25 pc in both the 



0.5 



III 1 


II 1 1 


— 
— 




■..■V • 








- .^^.X' .. ■. 










A — 




Giants sequenccA^ 




Dwarfs sequence 


~h 1 1 1 1 


1 1 1 1 1 1 1 1 1 1 1 h 



1.5 



2 

l-J 



2.5 



Fig. 2. All DENIS sources with the I-J colour of an M- 
dwarf (1.0 < I— J < 3.0) detected in the first 2110 squares 
degrees processed by PDAC, with a photometric distance 
< 30 pc and a galactic latitude > 30°. The dots repre- 
sent the early M-stars (1.0 < I— J < 3.0). Amongst the 
60 DENIS sources in the 2.0—3.0 range (corresponding 
to a late-M spectral class) the solid circles represent the 
objects with a proper motion ^ > 0.1"yi'^^, and the tri- 
angles those with a smaller proper motion. The solid and 
dashed lines respectively represent the dwarf and giant 
sequences of Bessell & Brett (1988), for slightly difi^erent 
filters. The (indicative) spectral type labels on the top axis 
are adopted from Leggett 1992 



CNS3 and the Hipparcos catalogue that have a proper 
motion smaller than 0.1"yr^^. In the CNS3, this fraction 
of "slow" stars is about 13% for limiting magnitudes of 
V < 7, 8 and 9. In the Hipparcos catalogue and for the 
same limiting magnitudes it is much lower, only 6.5%. The 
CNS3 is considered complete to V = 9. The Hipparcos cat- 
alogue is complete up to V = 7.3, and nearly complete up 
to at least 9 for nearby stars, as potential nearby stars 
were systematically included in the Hipparcos Input cat- 
alogue. Incompleteness therefore cannot explain the dis- 
crepancy between the fractions of low proper-motion stars 
in the two catalogues. A careful comparison between the 
two lists of "slow" stars shows that half of the slow CNS3 
objects have a Hipparcos distance larger than 25 pc, and 
should therefore not be taken into consideration. The frac- 
tion of nearby stars lost due to our proper motion cut-off is 
therefore of the order of 6%. Our future goal is to obtain 
spectra of all candidates, independently of their proper 
motions, to assemble a complete and unbiased inventory 
of the solar neighbourhood for the high galactic latitude 
southern sky. 

To obtain B and R photometry of the candidates and 
determine their pro per motions, we identifie d all Survey 
plates in the CAI ( |http://dsmama. obspm.fr/ ) plate vault 
that contained images of the nearby star candidates. 
Depending on the declination of the candidates, the fol- 
lowing plates were available: POSS I for -30° < S < 0° , 
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Table 5. MAMA and DENIS photometry, and estimated distances, for the 30 DENIS red dwarf candidates 



DENIS objects 


B 


R 


I 


I— J 


J— K 


Mi 


Mk 


Disti 

r 1 


DistK 

r 1 
[pc] 


Vt 

n / 1 
[km/sj 


J0004575- 


-170937 


18.2 


15.6 


13.00 


2.03 


0.93 


11.59 


8.78 


19.1 


17.8 


13.2 


J0013466- 


-045736 


19.5 


16.8 


13.88 


2.44 


0.99 


12.73 


9.69 


17.0 


14.2 


48.7 


J0019275- 


-362015 


18.2 


17.0 


14.30 


2.14 


0.89 


11.95 


8.95 


29.6 


29.1 


25.3 


J0041353- 


-562112 


20.6 


18.7 


14.68 


2.74 


1.07 


13.37 


10.12 


18.2 


14.1 


11.8 


J0145434- 


-372959 


20.2 


17.7 


15.05 


2.56 


0.94 


13.00 


9.79 


25.7 


22.5 


53.6 


J0253444- 


-795913 


18.7 


16.2 


13.47 


2.15 


0.98 


11.98 


9.17 


19.9 


17.1 


10.4 


J0312251+002158 


20.4 


17.0 


14.30 


2.17 


0.93 


12.03 


9.11 


28.4 


26.2 


23.7 




779 70 


20.4 


17.3 


14.36 


2.26 


1.04 


12.29 


9.49 


26.0 


20.6 


42.0 


70/1 1 '^'^QS 


970/1 98 
-Z ( u^zo 


22.0 


17.7 


14.45 


2.26 


0.99 


12.29 


9.40 


27.1 


22.9 


30.2 


JUdUzJ34z — 


-091003 


17.3 


15.6 


12.98 


2.12 


0.85 


11.88 


8.81 


16.6 


17.4 


48.9 


J0848189- 


-201911 


19.7 


17.2 


14.51 


2.21 


0.98 


12.15 


9.29 


29.7 


25.4 


88.3 


J1003191- 


-010507 


21.0 


18.0 


14.94 


2.62 


1.08 


13.12 


10.02 


23.1 


17.6 


51.7 


J1136409- 


-075511 


17.8 


16.5 


14.31 


2.20 


0.90 


12.12 


9.11 


27.4 


26.3 


29.1 


J1216101- 


-112609 


19.5 


17.1 


14.72 


2.30 


1.10 


12.39 


9.65 


29.2 


21.6 


30.9 


J1223562- 


-275746 


19.6 


16.4 


14.19 


2.30 


0.88 


12.39 


9.27 


22.9 


22.3 


138.9 


J1236153- 


-310646 


18.5 


16.7 


13.97 


2.23 


1.01 


12.21 


9.39 


22.5 


18.6 


19.3 


J1357149- 


-143852 


21.1 


18.5 


15.55 


2.69 


1.14 


13.27 


10.13 


28.5 


20.8 


48.1 


J1406493- 


-301828 


18.5 


15.7 


13.42 


2.13 


1.01 


11.91 


9.19 


20.0 


16.5 


77.5 


J1412069- 


-041348 


19.1 


16.3 


13.66 


2.04 


0.98 


11.63 


8.93 


25.5 


22.0 


39.8 


J1553251- 


-044741 


17.4 


15.1 


13.67 


2.10 


1.37 


11.82 


9.75 


23.4 


12.3 


14.0 


J1614252- 


-025100 


19.3 


17.3 


13.63 


2.29 


1.04 


12.37 


9.54 


17.9 


14.2 


31.1 


J2002134- 


-542555 


19.4 


17.1 


13.89 


2.20 


1.18 


12.12 


9.62 


22.6 


15.1 


39.5 


J2049527- 


-171608 


18.9 


16.8 


14.16 


2.32 


1.08 


12.44 


9.65 


22.0 


16.7 


33.4 


J2107247- 


-335733 


19.9 


16.7 


14.36 


2.20 


1.02 


12.12 


9.35 


28.0 


22.8 


66.8 


J2134222- 


-431610 


17.6 


15.3 


12.78 


2.02 


1.06 


11.56 


9.07 


17.5 


13.4 


66.7 


J2202112- 


-110945 


20.7 


17.9 


15.11 


2.66 


0.98 


13.21 


9.96 


24.0 


20.1 


25.9 


J2213504- 


-634210 


18.7 


16.3 


13.05 


2.16 


1.04 


12.01 


9.31 


16.2 


12.8 


16.7 


J2331217- 


-274949 


20.4 


17.7 


14.25 


2.59 


1.04 


13.06 


9.94 


17.3 


13.6 


61.0 


J2333405- 


-213353 


19.3 


16.5 


13.89 


2.06 


0.90 


11.69 


8.78 


27.5 


26.9 


98.2 


J2353594- 


-083331 




18.6 


15.93 


2.97 


1.13 


13.92 


10.32 


25.3 


20.0 


44.3 



Too faint for the plate 

Column 1: Object name. Columns 2, 3: B, R magnitudes determined from the plates using GSPC and GSPC-2 calibrations. 
Columns 4, 5, 6: DENIS I-magnitude and colours. Column 7: Mi absolute I band magnitude, from the col our m agnitude 
relation derived in the present paper. Column 8: Mk absolute K band magnitude, from the Tinney et al. (1995) relation. 
Columns 9, 10: Disti, DistK distances estimated from Mi and Mk respectively. Column 11: Vt tangential velocity, computed 
from Disti and the proper motion. 



SRC-J for -90° <6 <0°, SRC-R for -17° <6 <0°, and 
ESO-R for (S < -17°. We used the MAMA microdensit- 



ometer (Berger et al. 1991 ) at CAI to digitize the survey 
plates, and analyse d the resulting images with SExtractor 
(Berlin & Arnouts 1996 ). The SExtractor source param- 
eters were calibrated using the GSPC-2 (Postman et al. 



the full sample of 60 objects, 34 have no proper motion 
above the 0.1"yr~^ level and are listed in Table |. They 
are not studied in this paper, and leave us with 26 high 
quality nearby star candidates (Table ||) to which the 4 
LHS stars are added (finding charts in Fig. ||). Of the 30 
proper-motion objects, 13 were previously unknown. 2 of 
1997 , Bucc iarelli et al. 2001 ) and ACT catalogues (Urban those have a proper motion, fi > 0.5"yr^^, that would 

have qualified them for inclusion in the LHS. An addi- 
tional 5 have fi > 0.2"yr~^ and could have been included 
in the NLTT. The 17 remaining objects belong to the LHS, 
the NLTT, or the Cat alogu e of New proper motion stars 
(Wroblewski & Torres 1994). For those, the difference be- 
tween our proper motions and the literature values has a 

of 



et al. 1998 ) as photometric and astrometric references to 
produce B and R magnitudes (Table and equatorial 
coordinates at the epoch of the plate. Absolute proper 
motions were then determined through a least square fit 
to the positions at the 2 to 4 Schmidt plate epochs and 
the DENIS survey epoch. The proper motion errors range 
between 8 and 19 mas/year, depending on the object mag- 
nitude and the available time baseline. The magnitude 
errors are ±0.3 mag for B and ±0.2 mag for R. ^From 



mean of 9 masyr" and a dispersion of 23 masyr" 
the order of the quoted LHS accuracy. Table ^ lists our 
proper motion measurements, and the literature proper 
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motion when available. Figure which distinguishes the 
high and low proper motion stars in the I— J/J— K di- 
agram, immediately shows that the high proper motion 
stars belong to the dwarf sequence, with only one excep- 
tion, DENIS-P J1553251-044741. On the other hand, some 
low proper motion stars do, as expected, seem to belong 
to the dwarf sequence. 



4. Discussion 

In addition to the (I , I— J) distances computed from the 
relation derived above. Table ^ contains (I , I— K) dis- 
tances derived using the (I— K , Mk) colour- magnitude 
relation of Tinney et al. ( |1995| ) for 1.2 <I-K< 5.4. The 
latter are systematically somewhat smaller, most likely 
because of our use of DENIS Kg magnitudes and a colour- 
magnitude relation established in the Cousins-CIT pho- 
tometric system. The (I , I— J) distances are therefore 



most likely more reliable. Carpenter (2001) carefully de- 
rived relations for colour transformations between 2MASS 
and other systems, including CIT and DENIS. However 
the DENIS data he used is the part publicly released at 
CDS and reduced by the Leiden Data Center (LDAC), 
and covers only a very small fraction of the DENIS data. 
The data presented here was reduced by the Paris Data 
Center (PDAC) which uses slightly different methods and 
relations. Therefore the Carpenter's equations should not 



be used here. We note that Patterson et al. (1998) esti- 
mate a distance of 22 pc to WT 792 from VRI photometry 
that is compatible with our Distj within the errors. 

It must be realized that the distances in Table ^ carry 
considerable uncertainties, as any photometric parallaxes 
do. The intrinsic scatter of the colour-luminosity relation 
(Fig. ^) is ±1 magnitude, which on a star by star basis 
translates into a 45% random distance error. At a lower 
level, the poynomial relations most likely have systematic 
errors at some colours: 0.3 magnitude local errors (i.e. 14% 
distance errors) can quite easily creep in when fitting a 
phenomenological model to such a dispersed diagram. 

Finally, some of the 30 objects must be multiple sys- 
tems, whose distances are underestimated by attributing 
their luminosity to one single star. 

Tangential velocities calculated from the proper mo- 
tions and distances, are listed in the last column of Table ||; 
4 stars have tangential velocities larger than 70 km/s: LHS 
2049; 325a; 2859; 3970. Of those LHS 325a and LHS 2049 
were previously recognized as late-M stars with high re- 
duced proper motion (H = m -I- 5 log fi + 5) hy Bessell 
( |l99lD . LHS 325a is photometrically classified as an old- 



disk star by Leggett ( [1992[ ). 

The sample of low proper motion objects (Table ||) 
probably contains a few nearby stars, that happen to have 
a low tangential velocity, and is presently under study. 

The I— J and I— K colours of the 30 nearby star candi- 
dates indicate spectral types of M6 to M8, which we plan 
to ascertain through low-resolution spectro scopy . Such ob- 
jects have masses of O.IM0 (Delfosse et al. 2000) or lower. 



The 2110 square degrees explored here contain 26 stars 
with 2.0 < I— J < 3.0, fi > 0.1"yr~^, and a photometric 
distance d < 30 pc. The whole celestial sphere therefore 
contains ~ 500 similar objects, of which ~ 60%, or 300, 
will have a photometric distance below 25 pc. Malmquist 
bias from our approximate photometric distances must 
bias this number up, and the number of stars that are 
actually within 25 pc must be significantly smaller, per- 
haps by as much as a factor of 2. The (R— I)c colour index 
that corresponds to our I— J — 2.0 cutoff is (R— I)c = 2.0 
(Leggett 1992| ), or about 1.6 in the Kron system used in 
the CNS3. The whole CNS3 contains only 23 stars with 
(R— I)Kron > 1-6. An effort similar to ours over the whole 
celestial sphere would thus identify 150 to 250 new stars 
within 25 pc. 



5. Conclusion 

Many new nearby stars have been recently identified 
thanks to the near-IR sky surveys: DENIS and 2MASS 
have proved to be valuable resources for the identifica- 
tion of new nearby stars. In the present paper, we identify 
60 photometric nearby star candidates in 2110 square de- 
grees, with distances that lie between 15 and 30 pc. 26 of 
those have large proper motions that exclude that they are 
distant giants, 13 of which are new; 4 additional known 
LHS stars were recognized as nearby star candidates out- 
side the main search area. A few stars have large tangential 
velocities and may be subdwarfs, whose distances would 
then be slightly overestimated. We plan to obtain low- 
resolution spectra for all candidates in the near future. 
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